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cover the other. I n  a very short time, however, the course of the 
strings will be visibly altered. A s  their planes of oscillation appear 
to revolve the  same way on the  surface of the  earth,  the  result will 
be,  that  to an  observer  situated as before, the wires  no longer  appear 
a3 one, but separate ant1 alternately crossing each other. The ad- 
vantages of conducting  the  experiment  in  this  manner  are :--First, the 
rapidity with wllich the deviation of the pendulums is manifested : 
as their planes revolve in  the  same  apparent direction, their arcs of 
vibration diverge from each other twice as fast as either from its 
initial position :-Secondly, the  apparent  crossing  and recrossing of 
the strings constitute to the naked eye, a much more distinct and 
easier teat of the  result,  than  the  apparent motion referred to a plane 
beneath the pendulum. The success of the experiment does not, in 
any  degree,  depend on the  equality of the  strings,  and so distinct is 
the method, that  by  means of it t.he effect of the  rotation of the  earth 
may  be  made  apparent  in less than  one  minute of t h e .  
The  Paper is illustrated  by  experiments on two  pendulums 
swinging  simultaneously,  and by diagrams  from which the wood-cut, 
(Fig. 1,) is made. 
MEASURIXG M A C H I N E .  
M R .  JOSEPH WHITWORTH, of  Manchester,  exhibited, in the 
Library, a new measuring machine, for determining minute differ- 
ences of length. Thc accuracy of the  machine was demonstrated  by 
placing  in  it a starldard yard measure,  made of a bar of steel,  about 
three  quarters of an  inch  square,  having  both  the  ends  rendered per- 
fectly  true.  One  end  of  the  bar was then  placed in contact with the 
face of the machine, and at  the  other  end, between it  and  the  other 
face  of  the machine, was interposed a small flat piece of  steel,  termed 
by the  experimenter  the  ‘contact piece,’ whose sides were also ren- 
dered perfectly true and parallel. Each division on the micrometer 
represented the one-millionth part of an inch, and each time the 
micrometer was moved only one division forward, the experimenter 
raised the  contact piece, allowing  it  to descend across the enti of the 
bar by ita own gravity only. This was repeated  until  the  closer 
approximation of the surfaces prevented the contact piece from de- 
scending, when the measure was completed, and the number on the 
micrometer represented the dead length of the statldarti bar to the 
one-nlilliouth part of an inch. Eight repetitions of the experiment 
i n  a quarter of an hour produced identical results, there not being, 
ill any case? a variation of one-~nillionth of an irlclt. 
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This method of  operating was termed, '' the system of proof by  the 
contact  of  perfectly  true  surfaces  and  by  gravity (' and i n  connexion 
with  it was shown  another  interesting  experiment.  When  the 
~nicrometer was up  within  one division of the  number  where  contact 
would be presumed to occur, the application of the finger to the 
centre of the steel bar sufficed to expand and lengthen it instanta- 
neously, so as to  prevent  the  descent of the  contact piece. 
The  other method  of proof was by having a small  simple  battery, 
con~posed of a piece of zinc soldered on to  a piece of copper and 
plunged into rain water, without the admixture of any acid ; this 
was connected  with  the t w o  ends of the  measuring  machine, and also 
with a delicate galvanometer. On pursuing the same process of ad- 
vancing the micrometer one division at a time, no effect was pro- 
duced  until  the  last  millionth of an  inch of distance aas traversed, 
and absolute contact occurred with the end of the bar, when the 
deflexion of the needle of the galvanometer instantly detected the 
movement.  Repeated  experiments showed this  to  be  unerring  in 
the  result,  and on placing  the  finger  on  the  middle of the bar, under 
the same circumstances as in the other course of experiments, the 
expansion was instantly detected by the deflexion of the galvamo- 
meter needle. 
T h e  delicacy of' these  experiments was so great as to  preclude  the 
possibility  of makirlg them in a crowd,  or  in a room with a varying 
temperature ; therefore, although the machine was destined for the 
National  Exhibition,  its  merits could not  be  appreciated, or exhibited 
there. It was announced,  however,  that  probably  another  opportunity 
would  be afforded by Mr. Whitworth  for  the  exhibition of this 
beautiful instrument, of which the results were calculated to make 
great modifications in the calculatious of the changes of volume of 
metals and other substances, under  variations of temperature. 
May G ,  1851. 
WILLIAM C U B I T T ,  President,  in  the  Chair. 
The  following  Candidates  were  balloted for, and duly elected :- 
A letter was read  from Mr. Decimus  Burton,  in  accordance  with 
the wish  of his  Grace  the  Duke  of  Northumberland,  authorising Ir. 
C. Manby, (Secretary Inst. C.E.,) to issue to the Members of tile 
Institution,  tickets  of admission to  Northumberland  House  and  Sion 
.House. The thanks of the Institution were unanimously voted to 
his Grace,  for  this  mark  of his kind attemtion. 
Thomas  Bell,  John  Gardner,  and  Josiak  Kearsley, as A: .sociates. 
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